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(54) TRAILER HITCH COUPLER

(567)  Disclosed is a trailer hitch coupler, which solves
a defect in the prior art that a hitch easily sways at a
folded or unfolded position. The trailer hitch coupler as
disclosed includes: a body secured to a vehicle body and
a hitch, wherein the body comprises a main shaft and a
fixed sleeve fixed relative to the vehicle body, the fixed
sleeve being arranged to sleeve outside the main shaft,
one end of the main shaft extending out of the fixed sleeve
so as to be connected and synchronously rotate with the
hitch; wherein the main shaft rotates to shift the hitch
between a folded position and a unfolded position; one
of the main shaft and the fixed sleeve is provided with a
positioning groove, and the other one of the main shaft
and the fixed sleeve is provided with a resilient assembly,
such that when the hitch is disposed at the folded or un-
folded position, the resilient assembly is inserted in the
positioning groove so as to circumferentially position the
main shaft.
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Description
FIELD OF TECHNOLOGY

[0001] Embodiments of the present disclosure relate
to the filed trailer hitch couplers, and more particularly
relate to a trailer hitch coupler.

BACKGROUND

[0002] People’sdemands on vehicle hitching perform-
ance increase with their pursuit of a more diversified way
of life. A conventional trailer hitch coupler additionally
mounted to a vehicle comprises a body and a hitch,
wherein the body is secured on a vehicle body of the
vehicle; a rotating shaft for actuating the hitch to rotate
synchronously is provided on the body. Dependent on
actual needs, the hitch is rotated beneath the vehicle
body to a folded position or rotated outside the vehicle
body to an unfolded position for hitching. However, since
the hitch in the prior artfails to provide a positioning struc-
ture to position the rotating shaft radially and circumfer-
entially for preventing rotation of the unfolded hitch, sway
likely occurs when the hitch is attached with a trailer,
which deteriorates hitching performance of the trailer
hitch coupler.

SUMMARY

[0003] To overcome the above and other drawbacks
in the prior art, embodiments of the present disclosure
provide a trailer hitch coupler, which is capable of posi-
tioning a hitch circumferentially at a folded or unfolded
position so as to prevent sway of the hitch, thereby en-
hancing hitching performance of the trail hitch coupler.
[0004] To solve the above technical problems, the
present disclosure adopts the following technical solu-
tion:

[0005] a trailer hitch coupler, comprising: a body se-
cured to a vehicle body and a hitch, wherein the body
comprises a main shaft and a fixed sleeve fixed relative
to the vehicle body, the fixed sleeve being arranged to
sleeve outside the main shaft, one end of the main shaft
extending out of the fixed sleeve so as to be connected
and synchronously rotate with the hitch; wherein the main
shaft rotates to shift the hitch between a folded position
and a unfolded position; one of the main shaft and the
fixed sleeve is provided with a positioning groove, and
the other one of the main shaft and the fixed sleeve is
provided with a resilient assembly, such that when the
hitch is disposed at the folded or unfolded position, the
resilient assembly is inserted in the positioning groove
so as to circumferentially position the main shaft.
[0006] Furthermore, the main shaft or the fixed sleeve
is provided with a mounting groove; the resilient assem-
bly comprises a resilient member and a positioning mem-
ber, wherein one end of the resilient member is inserted
in the mounting groove and the other end of the resilient
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member is connected with the positioning member, the
positioning member being pushed by the resilient mem-
ber to be inserted in the positioning groove.

[0007] Furthermore, the positioning groove is an arc-
shaped groove, the positioning member is a steel ball or
a positioning pin, and an end, which is inserted in the
positioning groove, of the positioning pin has a spherical
surface.

[0008] Furthermore, the body further comprises a driv-
ing shaft, a locking member, and a transmission disc,
wherein the locking member is rotatably mounted at an
end face of the fixed sleeve, the driving shaft drives the
transmission disc to idle such that the locking member
unlocks the main shaft to rotate or locks the main shaft
from rotation; wherein when the locking member unlocks
the main shaft to rotate, the driving shaft drives, via the
transmission disc, the main shaft to rotate; and wherein
when the hitch is disposed at the folded or unfolded po-
sition, the locking member locks the main shaft from ro-
tation.

[0009] Furthermore, the locking member refers to a
claw, a driving slot is provided on the transmission disc,
and a locking slot is provided on the main shaft, such that
when the claw is snapped into the driving slot and the
locking slot, the claw locks the main shaft from rotation;
and when the transmission disc rotates to release the
claw out of the driving slot and the locking slot, the claw
unlocks the main shaft to rotate.

[0010] Furthermore, the claw is provided with a torsion
spring configured to drive the claw to reset; and after the
claw is reset, the claw is snapped into the driving slot and
the locking slot.

[0011] Furthermore, a transmission post is provided
on the transmission disc, and an arc-shaped transmitting
groove is provided coaxially on the main shaft, wherein
the transmission post is inserted into the arc-shaped
transmitting groove, such that when the transmission disc
drives the transmission post to move from a middle por-
tion of the arc-shaped transmitting groove to an end por-
tion of the arc-shaped transmitting groove, the claw is
released out of the driving slot and the locking slot.
[0012] Furthermore, the body further comprises a con-
necting plate, the connecting plate being secured to the
vehicle body, the fixed sleeve and the main shaft passing
through the connecting plate; and a sealing disc is pro-
vided between the hitch and the connecting plate.
[0013] Furthermore, the hitch has a limit slot, and the
main shaft is provided with a limit shoulder surface,
wherein the end face of the fixed sleeve and the limit
shoulder surface abut against a bottom surface of the
limit slot, respectively, and an outer peripheral side of the
fixed sleeve is fitted with a sidewall of the limit slot.
[0014] Furthermore, one end of the main shaft is con-
nected with a nut which press-fits the hitch onto the limit
shoulder surface, and a protective hood for occluding the
main shaft is provided to cover an outer side of the nut,
the protective hood being securely connected with the
hitch via bolts.
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[0015] The present disclosure offers the following ad-
vantages:

[0016] According to the present disclosure, when the
hitch is disposed at a folded or unfolded position, the
resilient assembly is inserted in the positioning groove
so as to circumferentially position the main shaft, which
prevents the main shaft from rotation; since the hitch is
connected and rotates synchronously with the main
shaft, sway of the hitch may be avoided by preventing
rotation of the main shaft, which further enhances hitch-
ing performance of the trailer hitch coupler.

[0017] The main shaft or the fixed sleeve is provided
with a mounting groove; the resilient assembly comprises
a resilient member and a positioning member, wherein
one end of the resilient member is inserted in the mount-
ing groove and the other end of the resilient member is
connected with the positioning member, the positioning
member being pushed by the resilient member to be in-
serted in the positioning groove. With this configuration,
when the hitch is disposed at the folded or unfolded po-
sition, the positioning member is pushed by the resilient
member into the positioning groove so as to circumfer-
entially position the main shaft; meanwhile, the position-
ing member may be released out of the positioning
groove by compressing the resilient member such that
the main shaft may rotate to further shift the hitch to the
folded position or the unfolded position. Therefore, the
present disclosure features a simpler overall structure
and more convenient assembly.

[0018] The positioning groove is an arc-shaped
groove, the positioning member is a steel ball or a posi-
tioning pin, an end, which is inserted in the positioning
groove, of the positioning pin has a spherical surface.
This configuration facilitates the positioning member to
slide out of the positioning groove, thereby avoiding oc-
currence of jamming from deadlocking the main shaft.
[0019] The body further comprises a driving shaft, a
locking member, and a transmission disc, wherein the
locking member is rotatably mounted at an end face of
the fixed sleeve, the driving shaft drives the transmission
disc to idle such that the locking member unlocks the
main shaft to rotate or locks the main shaft from rotation;
wherein when the locking member unlocks the main shaft
to rotate, the driving shaft drives, via the transmission
disc, the main shaft to rotate; and wherein when the hitch
is disposed at the folded position or the unfolded position,
the locking member locks the main shaft from rotation.
When the hitch is disposed at the folded or unfolded po-
sition, the main shaft is further locked via the locking
member, which may enhance circumferential positioning
effect with respect to the main shaft, thereby further pre-
venting sway of the hitch; additionally, the fixed sleeve
provides a carrier for mounting the locking member,
which simplifies body structure.

[0020] The locking member refers to a claw, a driving
slot is provided on the transmission disc, and a locking
slot is provided on the main shaft, such that when the
claw is snapped into the driving slot and the locking slot,
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the claw locks the main shaft from rotation; and when the
transmission disc rotates to release the claw out of the
driving slot and the locking slot, the claw unlocks the main
shaft to rotate. With such a configuration, when the trans-
mission disc is idling, a slot wall of the driving slot is driven
to push the claw to rotate out of the driving slot and the
locking slot, such that the claw unlocks the main shaft to
rotate; when the transmission disc is idling reversely, the
claw is reset and snapped into the driving slot and the
locking slot so as to lock the main shaft from rotation,
thereby preventing rotation of the main shaft.

[0021] The claw is provided with a torsion spring con-
figured to drive the claw to reset; and after the claw is
reset, the claw is snapped into the driving slot and the
locking slot. With such a configuration, resilience of the
torsion spring enables the claw to rotate to be automat-
ically reset, thereby locking the main shaft from rotation.
The present disclosure features a simple structure and
easy assembly.

[0022] A transmission post is provided on the trans-
mission disc, and an arc-shaped transmitting groove is
provided coaxially on the main shaft, wherein the trans-
mission post is inserted in the arc-shaped transmitting
groove, such that when the transmission disc drives the
transmission post to move from a middle portion of the
arc-shaped transmitting groove to an end portion of the
arc-shaped transmitting groove, the claw is released out
of the driving slot and the locking slot. With such a con-
figuration, when the transmission disc is driving the trans-
mission post to move from the middle portion of the arc-
shaped transmitting groove to an end portion of the arc-
shaped transmitting groove, idling of the transmission
disc may be realized, at which point the main shaft does
not rotate; when the transmission post moves to the end
portion of the arc-shaped transmitting groove, the claw
unlocks the main shaft to rotate, at which point the main
shaft may rotate, whereby to continuously drive the trans-
mission disc to rotate, enabling the transmission post to
drive the main shaft to rotate, further realizing switching
of the hitch between the folded position and the unfolded
position; when the transmission post is moving from the
end portion of the arc-shaped transmitting groove to the
middle portion of the arc-shaped transmitting groove, the
transmission disc is idling, at which point the main shaft
does not rotate; when the transmission post moves to
the middle portion of the arc-shaped transmitting groove,
the claw locks the main shaft from rotation.

[0023] The body further comprises a connecting plate,
the connecting plate being secured to the vehicle body,
the fixed sleeve and the main shaft passing through the
connecting plate; and a sealing disc is provided between
the hitch and the connecting plate. This configuration
may avoid dirt accumulation between the hitch and the
connecting plate.

[0024] The hitch has a limit slot, and the main shaft is
provided with a limit shoulder surface, wherein the end
face of the fixed sleeve and the limit shoulder surface
abut against a bottom surface of the limit slot, respec-
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tively, and an outer peripheral side of the fixed sleeve is
fitted with a sidewall of the limit slot. Such a configuration
enables radial limitation to the hitch via the fixed sleeve,
and upon assembly, the hitch is axially pressed onto the
end face of the fixed sleeve and the limit shoulder surface
so as to unidirectionally axially limit the hitch.

[0025] One end of the main shaft is connected with a
nut which press-fits the hitch onto the limit shoulder sur-
face, and a protective hood for occluding the main shaft
is provided to cover the outer side of the nut, the protec-
tive hood being securely connected with the hitch via
bolts. With such a configuration, the hitch is axially limited
by the nut, the end face of the fixed sleeve, and the limit
shoulder surface, which avoids axial play of the hitch;
further, providing of the protective hood also avoids ex-
posure of the nut and the main shaft, which enhances
aesthetic appearance of the product.

[0026] These characteristics and advantages of the
present disclosure will be disclosed in detail in the de-
tailed description and the accompanying drawings be-
low.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] Hereinafter, the present disclosure will be de-
scribed in further detail with reference to the accompa-
nying drawings:

Fig. 1 is an exploded structural view of a trailer hitch
coupler according to a first embodiment of the
present disclosure;

Fig. 2 is a sectional view of the trailer hitch coupler
mounted to a vehicle body in the first embodiment
of the present disclosure;

Fig. 3 is a status diagram when a resilient assembly
is inserted in a positioning groove in the first embod-
iment of the present disclosure;

Fig. 4 is a structural schematic view of a transmission
disc and a main shaft in the first embodiment of the
present disclosure;

Fig. 5 is a status diagram when a locking member is
snapped into a driving slot in the first embodiment
of the present disclosure;

Fig. 6 is a status diagram when the locking member
is snapped into a locking slot in the first embodiment
of the present disclosure;

Fig. 7 is a sectional view when the locking member
is snapped into the driving slot and the locking slot
in the first embodiment of the present disclosure;

Fig. 8 is a status diagram when the locking member
is released out of the driving slot and the locking slot
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in the first embodiment of the present disclosure;

Fig. 9 is a sectional view of fitting between the fixed
sleeve and the main shaft in the first embodiment of
the present disclosure;

Fig. 10is a status diagram when the locking member
locks the main shaft from rotation in a second em-
bodiment of the present disclosure.

Reference Numerals:

[0028] 100. hitch; 200. driving shaft; 300. locking mem-
ber; 310. torsion spring; 320. tooth; 400. transmission
disc; 410. driving slot; 420. transmission post; 500. main
shaft; 501. mounting groove; 510. locking slot; 520. arc-
shaped transmitting groove; 530. limit boss; 540. resilient
assembly; 541. resilient member; 542. positioning mem-
ber; 600. connecting plate; 700: housing; 800: fixed
sleeve; 810: pin; 820: arc-shaped limit slot; 830. position-
ing groove; 900: cover plate; 1000. motor assembly.

DETAILED DESCRIPTION

[0029] Embodiments of the present disclosure provide
a trailer hitch coupler, comprising: a body secured to a
vehicle body and a hitch, wherein the body comprises a
main shaft and a fixed sleeve fixed relative to the vehicle
body, the fixed sleeve being arranged to sleeve outside
the main shaft, one end of the main shaft extending out
of the fixed sleeve so as to be connected and rotate syn-
chronously with the hitch; wherein the main shaft rotates
to shift the hitch between a folded position and a unfolded
position; one of the main shaft and the fixed sleeve is
provided with a positioning groove, and the other one of
the main shaft and the fixed sleeve is provided with a
resilient assembly, such that when the hitch is disposed
at the folded or unfolded position, the resilient assembly
is inserted in the positioning groove so as to circumfer-
entially position the main shaft.

[0030] According to the present disclosure, when the
hitch is disposed at the folded or unfolded position, the
resilient assembly is inserted in the positioning groove
so as to circumferentially position the main shaft, which
prevents the main shaft from rotation; since the hitch is
connected and rotates synchronously with the main
shaft, sway of the hitch may be avoided by preventing
rotation of the main shaft, which further enhances hitch-
ing performance of the trailer hitch coupler.

[0031] Hereinafter, the technical solutions of the em-
bodiments the present disclosure will be explained and
illustrated through with reference to the accompanying
drawings. However, the embodiments are only preferred
embodiments of the present disclosure, not all of them.
All other embodiments derived by those skilled in the art
without exercise of inventive work based on the examples
in the embodiments fall within the protection scope of the
present disclosure.
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First Embodiment

[0032] Referring to Figs. 1 to 3, a trailer hitch coupler
in this embodiment comprises a body secure to a vehicle
body and a hitch 100, wherein the body comprises a main
shaft 500 and a fixed sleeve 800 fixed relative to the
vehicle body, the fixed sleeve 800 being arranged to
sleeve outside the main shaft 500, one end of the main
shaft 500 extending out of the fixed sleeve 800 so as to
be connected with the hitch 100; a portion, which is con-
nected with the hitch 100, of the main shaft 500 has a
non-circular face fitted with a non-circular hole in the hitch
100, whereby realizing that the main shaft 500 drives the
hitch 100 to rotate synchronously; wherein the main shaft
500 rotates to shift the hitch 100 between a folded posi-
tion and an unfolded position; one end of the main shaft
500 extends radially outwardly to form a circular ring; a
resilient assembly 540 is provided at one side, which fac-
es the fixed sleeve 800, of the circular ring; two position-
ing grooves 830 are provided on the fixed sleeve 800;
wherein when the hitch 100 is disposed at the folded
position, the resilient assembly 540 is inserted in one of
the positioning grooves 830 to circumferentially position
the main shaft 500; and when the hitch 100 is disposed
at the unfolded position, the resilient assembly 540 is
inserted in the other positioning groove 830 to circumfer-
entially position the main shaft 500. In this way, rotation
of the main shaft 500 is prevented irrespective of whether
the hitch 100 is disposed at the folded position or the
unfolded position. Since the hitch 100 is connected and
rotates synchronously with the main shaft 500, sway of
the hitch 100 is avoided by preventing rotation of the main
shaft 500, which further enhances hitching performance
of the trailer hitch coupler.

[0033] In this embodiment, one side, which faces the
fixed sleeve 800, of the circular ring is further provided
with a mounting groove 501 extending axially along the
main shaft 500; the resilient assembly 540 comprises a
resilient member 541 and a positioning member 542,
wherein the resilient member 541 is preferably a spring;
one end of the resilient member 541 is inserted in the
mounting groove 501, and the other end of the resilient
member 541 is connected with the positioning member
542. When the hitch 100 is disposed at the folded or
unfolded position, the positioning member 542 is pushed
by the resilient member 541 into the positioning groove
830 so as to circumferentially position the main shaft 500;
meanwhile, the positioning member 542 may be released
out of the positioning groove 830 by compressing the
resilient member 541 such that the main shaft 500 may
rotate to shift the hitch 100 between the folded position
and the unfolded position, which simplifies the overall
structure and facilitates assembly.

[0034] To enable the hitch 100 to shift between the
folded position and the unfolded position, the positioning
groove 830 in this embodiment is an arc-shaped groove,
and the positioning member 542 is a steel ball. In this
way, when the main shaft 500 is rotated to shift the hitch
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100 between the folded position and the unfolded posi-
tion, the positioning member 542 may easily slide out of
the positioning groove 830, thereby avoiding occurrence
of jamming from deadlocking the main shaft 500. Of
course, in an alternative embodiment, the positioning
member may also be a positioning pin, one end of which
that is inserted in the positioning groove has a spherical
surface.

[0035] Itis understood that in another embodiment of
the present disclosure, the positioning groove is provided
at a side, which faces the fixed sleeve, of the circular
ring, wherein the resilient assembly and the mounting
groove are provided on the fixed sleeve. Such a config-
uration may also circumferentially position the main shaft
by inserting the resilient assembly in the positioning
groove, which ensures no sway of the hitch in the folded
or unfolded position.

[0036] To further enhance the circumferential position-
ing effect of the main shaft 500 when the hitch 100 is
disposed at the folded or unfolded position so as to further
prevent sway of the hitch 100, the body in this embodi-
ment further comprises: a driving shaft 200, a locking
member 300, and a transmission disc 400, wherein the
locking member 300 is rotatably mounted on an end face,
where the positioning groove 830 is provided, of the fixed
sleeve 800; the driving shaft 200 drives the transmission
disc 400 to idle such that the locking member 300 unlocks
the main shaft 500 to rotate or locks the main shaft 500
from rotation; wherein when the locking member 300 un-
locks the main shaft 500 to rotate, the driving shaft 200
drives, via the transmission disc 400, the main shaft 500
to rotate so as to shift the hitch 100 between the folded
position and the unfolded position; when the hitch 100 is
disposed at the folded or unfolded position, the locking
member 300 locks the main shaft 500 from rotation,
whereby further locking the main shaft 500 via the locking
member 300, which further enhances circumferential po-
sitioning effect of the main shaft 500 and further avoids
sway of the hitch 100. Additionally, the fixed sleeve 800
provides a carrier for mounting the locking member 300,
which further simplifies body structure.

[0037] Specifically, the bodyinthis embodimentfurther
comprises: a connecting plate 600 secured to an anti-
collision beam, and a housing 700 snap-fitted to one side
of the connecting plate 600; wherein one end of the fixed
sleeve 800 is disposed in the housing 700 and the other
end of the fixed sleeve 800 passes through the connect-
ing plate 600, both of the fixed sleeve 800 and the housing
700 being secured to the connecting plate 600 via bolts;
wherein the fixed sleeve 800 sleeves outside the main
shaft 500 so as to radially position the main shaft 500,
which ensures coaxiality between the main shaft 500 and
the transmission disc 400; wherein one end of the main
shaft 500 is disposed in the housing 700, and the other
end thereof extends out of the fixed sleeve 800 so as to
be connected and rotate synchronously with the hitch
100, a sealing disc being provided between the hitch 100
and the connecting plate 600 so as to prevent dirt accu-
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mulation in the gap between the hitch 100 and the con-
necting plate 600; a cover plate 900 is further securely
provided in the housing 700, wherein the transmission
disc 400 is movably connected on the cover plate 900
via a plane bearing; the driving shaft 200, after passing
through the cover plate 900 and the plane bearing, is in
transmission connection with the transmission disc 400,
i.e., the portion, which is fitted with the non-circular hole
in the transmission disc 400, of the driving shaft 200 is a
non-circular plane. Such a configuration enables the driv-
ing shaft 200 to drive the transmission disc 400 to rotate
synchronously.

[0038] A limit slot is further provided at the side of the
hitch 100 facing the connecting plate 600, and the main
shaft 500 is provided with a limit shoulder surface, where-
in the end face of the fixed sleeve 800 and the limit shoul-
der surface abut against a bottom surface of the limit slot,
respectively, and an outer peripheral side of the fixed
sleeve 800 is fitted with a sidewall of the limit slot. With
such a configuration, the hitch 100 may be radially limited
by the fixed sleeve 800, and upon assembly, the hitch
100 is axially pressed against the end face of the fixed
sleeve 800 and the limit shoulder surface so as limit the
hitch 100 unidirectionally.

[0039] The end of the main shaft 500 extending out of
the fixed sleeve 800 is further attached with a nut which
press-fits the hitch 100 onto the limit shoulder surface,
and a protective hood for occluding the main shaft 500
is provided to cover an outer side of the nut, the protective
hood being securely connected with the hitch 100 via
bolts. With such a configuration, the hitch 100 is axially
limited by the nut, the end face of the fixed sleeve 800,
and the limit shoulder surface, which avoids axial play of
the hitch 100; further, providing of the protective hood
also avoids exposure of the nut and the main shaft 500,
which enhances aesthetic appearance of the product.
[0040] Asillustratedin Figs. 1to 8, the locking member
300refers to a claw rotatably mounted on the fixed sleeve
800, wherein the claw is a sectorial plate. A pin 810 is
provided on an end face, which is disposed in the housing
700, of the fixed sleeve 800, and the claw is rotatably
mounted on the pin 810. A torsion spring 310 sleeves
over the claw, one end of the torsion spring 310 being
secured on the fixed sleeve 800 or the cover plate 900,
the other end of the torsion spring 310 being secured to
a bump on the claw, such that the claw may be driven to
reset by resilience of the torsion spring 310. In this em-
bodiment, a driving slot 410 is further provided at the
outer peripheral side of the transmission disc 400, the
driving slot410being atrapezoidal slot, wherein an open-
ing of the trapezoidal slot is gradually enlarged radially
outwardly. The outer peripheral side of the circular ring
formed by radial, outward extension of the main shaft
500 is provided with a locking slot 510, the locking slot
510 being an arc-shaped slot, wherein the arc-shaped
slot matches the arc-shaped surface of the sectorial
plate. When the driving shaft 200 actuates the transmis-
sion disc 400 to idle, a slot wall of the driving slot 410 is
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driven to push the claw to rotate out of the driving slot
410 and the locking slot 510, such that the claw unlocks
the main shaft 500 so that the main shaft 500 may rotate.
When the driving shaft 200 actuates the transmission
disc 400 to idle reversely, the claw is automatically reset
and snapped into the driving slot 410 and the locking slot
510 under resilience of the torsion spring 310 so as to
lock the main shaft 500 from rotation. Additionally, when
the main shaft 500 is locked, no force is transmitted be-
tween the claw and the driving slot 410 such that in the
locked status, the main shaft 500 is disengaged from the
transmission disc 400, further avoiding the driving shaft
200 from being stressed all the time, which further ex-
tends service life of the driving shaft 200. Particularly
when the driving shaft 200 actuates a rotation via a motor
assembly, this configuration may also extend service life
of the motor assembly. Furthermore, in this embodiment,
by configuring the driving slot 410 as a trapezoidal slot,
the transmission disc 400 may smoothly actuate the claw
to rotate to be released out of the locking slot 510; while
by configuring the locking slot 510 to match the arc-
shaped surface of the sectorial plate, the effect of locking
between the claw and the locking slot 510 may be en-
hanced in the locked status.

[0041] To realize idling of the transmission disc 400
relative to the main shaft 500, a transmission post 420
extending axially is provided on a disc face of the trans-
mission disc 400, and an arc-shaped transmitting groove
520is provided coaxially on the main shaft 500, the trans-
mission post 420 being inserted in the arc-shaped trans-
mitting groove 520. In a status where the claw locks the
main shaft 500, the transmission post 420 is disposed at
the middle portion of the arc-shaped transmitting groove
520. When the driving shaft 200 actuates the transmis-
sion disc 400 to rotate such that the transmission disc
400 drives the transmission post 420 to move from the
middle portion of the arc-shaped transmitting groove 520
to an end portion of the arc-shaped transmitting groove
520, the claw is released out of the driving slot 410 and
the locking slot 510, thereby unlocking the main shaft
500 to rotate; when the transmission post 420 is moving
from the middle portion of the arc-shaped transmitting
groove 520 to an end portion of the arc-shaped transmit-
ting groove 520, since the transmission post420 is sliding
in the arc-shaped transmitting groove 520, no torsion is
applied to the main shaft 500, and the transmission disc
400 rotates but the main shaft 500 does not rotate, there-
by realizing idling of the transmission disc 400. After the
claw unlocks the main shaft 500 to rotate to continuously
actuate the transmission disc 400 to rotate, the transmis-
sion post 420 pushes a sidewall of the arc-shaped trans-
mitting groove 520 to actuate the main shaft 500 to rotate,
which realizes shifting of the hitch 100 between the folded
position and the unfolded position, and then the driving
shaft 200 actuates the transmission disc 400 to rotate
reversely such that when the transmission post 420 is
moving from the end portion of the arc-shaped transmit-
ting groove to the middle portion of the arc-shaped trans-
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mitting groove, the main shaft 500 does not rotate so as
to hold the hitch 100 at the corresponding folded or un-
folded position; when the transmission post 420 moves
to the middle portion of the arc-shaped transmitting
groove 520, the claw is reset and snapped into the driving
slot 410 and the locking slot 510 to thereby lock the main
shaft 500 from rotation.

[0042] To enable the transmission disc 400 to actuate
the main shaft 500 to rotate stably, in this embodiment,
two transmission posts 420 are symmetrically arranged
about the center of the disc face of the transmission disc
400, and correspondingly, two arc-shaped transmitting
grooves 520 are provided on the main shaft 500. Such
a configuration not only ensures stable rotation of the
main shaft 500, but also ensures the size of the claw,
thereby ensuring the effect of locking the main shaft 500.
[0043] To enhance the effect of locking the main shaft
500 and further prevent sway of the hitch 100 caused by
the rotation of the main shaft 500, in this embodiment, a
plurality of driving slots 410 are arranged circumferen-
tially at uniform intervals around the outer periphery of
the transmission disc 400; and a plurality of locking slots
510 in one-to-one correspondence with the driving slots
410 are provided on the main shaft 500, wherein the
number of the claws are identical to that of the driving
slots 410. In this embodiment, the number of the driving
slots 410, the number of the locking slots 510, and the
number of the claws are preferably 4. With such a con-
figuration, the effect of locking the main shaft 500 may
be enhanced by one-to-one locking fit between the plu-
rality of claws and the plurality of locking slots 510, where-
by further preventing sway of the hitch 100 due to the
rotation of the main shaft 500.

[0044] It is understood that in another embodiment of
the present disclosure, the arc-shaped transmitting
groove may be alternatively provided on the disc face of
the transmission disc, while the transmission post is pro-
vided on the main shaft, the transmission post being in-
serted in the arc-shaped transmitting groove. As such,
when the locking member locks the main shaft from ro-
tation, the transmission post is disposed at the middle
portion of the arc-shaped transmitting groove; while when
the locking member unlocks the main shaft to rotate, the
transmission post abuts an end portion of the arc-shaped
transmitting groove.

[0045] To better understand the technical solution of
the presentdisclosure, the operating principle of the trail-
er hitch coupler in this embodiment is illustrated below:
[0046] As illustrated in Fig. 5, the locking member 300
locks the main shaft 500 from rotation, at which point the
hitch 100 is disposed at the folded position, the resilient
assembly 540isinsertedin one of the positioning grooves
830, and the driving shaft 200 actuates the transmission
disc 400 to idle clockwise. When the transmission post
420 is moving from the middle portion of the arc-shaped
transmitting groove 520 to the right end portion of the
arc-shaped transmitting groove 520, a slot wall of the
driving slot 410 is driven to push the claw to rotate out of
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the locking slot 510; after the transmission post 420
moves to the right end portion of the arc-shaped trans-
mitting groove 520, the claw is released out of the driving
slot 410 and the locking slot 510 (as illustrated in Fig. 6),
thereby unlocking the main shaft 500 to rotate; the driving
shaft 200 continuously actuates the transmission disc
400 to rotate clockwise, at which point the main shaft
500, actuated by the transmission post 420, drives the
hitch 100 to rotate synchronously, and the resilient as-
sembly 540 slides out of the positioning groove 830; when
the hitch 100 rotates to the unfolded position, the resilient
assembly 540 is inserted in the other positioning groove
830 so as to circumferentially position the main shaft 500;
afterwards, the driving shaft 200 actuates the transmis-
sion disc 400 to idle reversely (i.e., counterclockwise);
when the transmission post 420 is moving from the right
end portion of the arc-shaped transmitting groove 520 to
the middle portion of the arc-shaped transmitting groove
520, the main shaft 500 does not rotate under the fitting
between the resilient assembly 540 and the positioning
groove 830, so as to maintain the hitch 100 precisely at
the unfolded position; after the transmission post 420
moves to the middle portion of the arc-shaped transmit-
ting groove 520, the driving slot 410 corresponds to the
locking slot 510, such that the claw is reset and snapped
into the driving slot 410 and the locking slot 510 under
resilience of the torsion spring 310, thereby further lock-
ing the main shaft 500 from rotation, which enhances
circumferential positioning effect of the main shaft 500
and further prevents sway of the hitch 100 at the unfolded
position.

[0047] Likewise, whenitis needed to shiftthe hitch 100
from the unfolded position to the folded position the driv-
ing shaft 200 actuates the transmission disc 400 to idle
counterclockwise; when the transmission post 420 is
moving from the middle portion of the arc-shaped trans-
mitting groove 520 to the left end portion of the arc-
shaped transmitting groove 520, the slot wall of the driv-
ing slot 410 is driven to push the claw to rotate out of the
locking slot 510; after the transmission post 420 moves
to the end portion of the arc-shaped transmitting groove
520, the claw is released out of the driving slot 410 and
the locking slot 510, thereby unlocking the main shaft
500 to rotate; the driving shaft 200 continuously actuates
the transmission disc 400 to rotate counterclockwise, at
which point the main shaft 500, actuated by the trans-
mission post 420, drives the hitch 100 to rotate synchro-
nously, and the resilient assembly 540 slides out of the
other positioning groove 830; when the hitch 100 rotates
to the folded position, the resilient assembly 540 is in-
serted in one of the positioning groove 830 so as to cir-
cumferentially position the main shaft 500; afterwards,
the driving shaft 200 actuates the transmission disc 400
to idle reversely (i.e., clockwise); when the transmission
post 420 is moving from the left end portion of the arc-
shaped transmitting groove 520 to the middle portion of
the arc-shaped transmitting groove 520, the main shaft
500 does not rotate under the fitting between the resilient
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assembly 540 and the positioning groove 830 so as to
maintain the hitch 100 precisely at the folded position;
after the transmission post 420 moves to the middle por-
tion of the arc-shaped transmitting groove 520, the driv-
ing slot 410 corresponds to the locking slot 510, such
that the claw is reset and snapped into the driving slot
410 and the locking slot 510 under resilience of the tor-
sion spring 310, thereby locking the main shaft 500 from
rotation, which enhances the circumferential positioning
effect with respect to the main shaft 500 and further pre-
vents sway of the hitch 100 at the folded position.
[0048] Toensureanexactone-to-one correspondence
between the driving slots 410 and the locking slots 510
after reverse idling of the transmission disc 400 so as to
snap the claws into the driving slots 410 and the locking
slots 510, it is needed to limit a desired rotating angle of
the main shaft 500 when the hitch 100 shifts between the
folded position and the unfolded position. To ensure ac-
curacy of limiting the rotating angle, as illustrated in the
embodiment shown in Fig. 9, an arc-shaped limit slot 820
is provided at the inner peripheral side of the fixed sleeve
800, and a limit boss 530 is provided at the outer periph-
eral side of the main shaft 500 fitted with the fixed sleeve
800, wherein the limit boss 530 moves between two ends
of the arc-shaped limit slot 820, thereby limiting the ro-
tating angle of the main shaft 500 by limiting the rotating
angle of the limit boss 530, which defines an initial posi-
tion and an end position of the main shaft 500, further
ensuring the effect of locking the hitch 100 at the folded
and unfolded positions.

[0049] Itisunderstood thatin alternative embodiments
of the present disclosure, the arc-shaped limit slot may
also be provided at the outer peripheral side of the main
shaft, while the limit boss projects from the inner periph-
eral side of the fixed sleeve.

[0050] Finally, to enhance user experience of the prod-
uct, in this embodiment, a motor assembly 1000 is further
provided in the housing 700, wherein the driving shaft
200 is disposed in the housing 700 and connected with
an output bushing of the motor assembly 1000, wherein
the motor assembly 1000 actuates the driving shaft 200
to rotate to shift the hitch 100 between the folded position
and the unfolded position. The whole process does not
need a user to manually actuate rotation of the driving
shaft 200, thereby enhancing use experience of the prod-
uct.

Second Embodiment

[0051] AsillustratedinFig. 10, the second embodiment
differs from the first embodiment in that teeth 320 are
provided on an arc-shaped surface of the claw, and a
toothed groove engaged with the teeth is provided at the
outer peripheral side of the transmission disc 400, the
transmission disc 400 being preferably a gearwheel, the
toothed groove forming a driving slot 410. Such a con-
figuration may also realize pushing the claw out of the
locking slot 510 via the slot wall of the driving slot 410.
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Third Embodiment

[0052] This embodiment differs from the first to second
embodiments in that no motor assembly is provided in
the housing 700; in this case, one end of the driving shaft
200 extends out of the housing 700, such that the driving
shaft 200 may also be actuated to rotate to shift the hitch
100 between the folded position and the unfolded posi-
tion when the user rotates the end of the driving shaft
200 extending out of the housing 700 by a wrench or by
bare hands, thereby reducing manufacturing cost of the
product; further, without the motor assembly, failure of
the product due to electric fault may be avoided.

Fourth Embodiment:

[0053] Different from the first to third embodiments of
the present disclosure, no locking member, transmission
disc, driving shaft, and cover plate are provided in this
embodiment, wherein the end of the main shaft distal
from the hitch is directly connected with the motor as-
sembly; or, the end of the main shaft distal from the hitch
extends out of the housing for the user to manually ac-
tuate rotation of the main shaft. Such a configuration
renders a simple structure and a low manufacturing cost.
[0054] What have been described above are only em-
bodiments of the present disclosure; however, the pro-
tection scope of the present disclosure is not limited
thereto. A person skilled in the art should understand that
the present disclosure includes, but is not limited to, the
contents described in the drawings and the detailed de-
scription. Any modifications without departing from the
functions and structural principles of the present disclo-
sure will be included within the scope of the claims.

Claims

1. A trailer hitch coupler, comprising: a body secured
to a vehicle body and a hitch (100), wherein the body
comprises a main shaft (500) and a fixed sleeve
(800) fixed relative to the vehicle body, the fixed
sleeve (800) being arranged to sleeve outside the
main shaft (500), one end of the main shaft (500)
extending out of the fixed sleeve (800) so as to be
connected and synchronously rotate with the hitch
(100); wherein the main shaft (500) rotates to shift
the hitch (100) between a folded position and a un-
folded position; one of the main shaft (500) and the
fixed sleeve (800) is provided with a positioning
groove (830), and the other one of the main shaft
(500) and the fixed sleeve (800) is provided with a
resilient assembly (540), such that when the hitch
(100) is disposed at the folded or unfolded position,
the resilient assembly (540) is inserted in the posi-
tioning groove (830) so as to circumferentially posi-
tion the main shaft (500).
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The trailer hitch coupler according to claim 1, where-
in the main shaft (500) or the fixed sleeve (800) is
provided with a mounting groove (501); the resilient
assembly (540) comprises a resilient member (541)
and a positioning member (542), wherein one end
oftheresilientmember (541)isinserted in the mount-
ing groove (501) and the other end of the resilient
member (541) is connected with the positioning
member (542), the positioning member (542) being
pushed by the resilient member (54 1) to be inserted
in the positioning groove (830).

The trailer hitch coupler according to claim 2, where-
in the positioning groove (830) refers to an arc-
shaped groove, the positioning member (542) refers
to a steel ball or a positioning pin, and an end, which
is inserted in the positioning groove (830), of the po-
sitioning pin has a spherical surface.

The trailer hitch coupler according to claim 1, where-
in the body further comprises a driving shaft (200),
a locking member (300), and a transmission disc
(400), wherein the locking member (300) is rotatably
mounted at an end face of the fixed sleeve (800),
the driving shaft (200) drives the transmission disc
(400) to idle such that the locking member (300) un-
locks the main shaft (500) to rotate or locks the main
shaft (500) from rotation; wherein when the locking
member (300) unlocks the main shaft (500) to rotate,
the driving shaft (200) drives, via the transmission
disc (400), the main shaft (500) to rotate; and wherein
when the hitch (100) is disposed at the folded or un-
folded position, the locking member (300) locks the
main shaft (500) from rotation.

The trailer hitch coupler according to claim 4, where-
in the locking member (300) refers to a claw, adriving
slot (410) is provided on the transmission disc (400),
and a locking slot (510) is provided on the main shaft
(500), such that when the claw is snapped into the
driving slot (410) and the locking slot (510), the claw
locks the main shaft (500) from rotation; and when
the transmission disc (400) rotates to release the
claw out of the driving slot (410) and the locking slot
(510), the claw unlocks the main shaft (500) to rotate.

The trailer hitch coupler according to claim 5, where-
in the claw is provided with a torsion spring (310)
configured to drive the claw to reset; and after the
claw is reset, the claw is snapped into the driving slot
(410) and the locking slot (510).

The trailer hitch coupler according to claim 5, where-
in a transmission post (420) is provided on the trans-
mission disc (400), and an arc-shaped transmitting
groove (520) is provided coaxially on the main shaft
(500), wherein the transmission post (420) is insert-
ed into the arc-shaped transmitting groove (520),
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10.

such that when the transmission disc (400) drives
the transmission post (420) to move from a middle
portion of the arc-shaped transmitting groove (520)
to an end portion of the arc-shaped transmitting
groove (520), the claw is released out of the driving
slot (410) and the locking slot (510).

The trailer hitch coupler according to any one of
claims 1 to 7, wherein the body further comprises a
connecting plate (600), the connecting plate (600)
being secured to the vehicle body, the fixed sleeve
(800) and the main shaft (500) passing through the
connecting plate (600); and a sealing disc is provided
between the hitch (100) and the connecting plate
(600).

The trailer hitch coupler according to claim 8, where-
in the hitch (100) has a limit slot, and the main shaft
(500) is provided with a limit shoulder surface,
wherein the end face of the fixed sleeve (800) and
the limit shoulder surface abut against a bottom sur-
face of the limit slot, respectively, and an outer pe-
ripheral side of the fixed sleeve (800) is fitted with a
sidewall of the limit slot.

The trailer hitch coupler according to claim 9, where-
in one end of the main shaft (500) is connected with
a nut which press-fits the hitch (100) onto the limit
shouldersurface, and a protective hood for occluding
the main shaft (500) is provided to cover an outer
side of the nut, the protective hood being securely
connected with the hitch (100) via bolts.
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